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Erlangen-Nuernberg, GermanyConstruction of arteriovenous fistulae for dialysis access in children can be difficult. Biofeedback sessions in combination
with an intra- or postoperative sympathicolysis may result in an improvement in the patency of the shunt. We present a case
of a 13 year old girl with a Brescia-Cimino fistula showing the effectiveness of biofeedback. Further studies into biofeedback
methods to treat vascular problems in children need to be carried out.Keywords: Arteriovenous fistula; Biofeedback; Child; Haemodialysis.Introduction
Access surgery for haemodialysis in children by an
arteriovenous fistula (AVF) is usually difficult.1,2 An
integrated approach to improve the patency of this
shunt must be considered. Measures to reduce
peripheral resistance, such as a brachial plexus block
or non-medicamentous procedures such as biofeed-
back may be useful.3 Children are usually able to
increase the peripheral blood flow of their limbs by
using thermal feedback. This case of a 13 year old
adolescent with a Brescia-Cimino fistula points out the
effectiveness of biofeedback methods.Case Study
We formed an end to side radio-cephalic AVF for a 13
year old female patient with end stage renal failure.
The vein was suitable for fistula construction with a
calibre of 3–4 mm. During surgery, even the slightest
contact or instrumental manipulation of the arterying author. Dr Norbert Griessinger, Department of
ogy, University Hospital Erlangen, Krankenhausstr. 12,
en, Germany.
ss: norbert.griessinger@schmerzzentrum.imed.uni-
0104+ 03 q 2005 Elsevier Ltd. Open access under CC BY-NC-Nresulted in a massive spasm of the vessel. Even though
the anastomosis was macroscopically inconspicuous
an instantaneous occlusion of the fistula was observed.
Since, no technical cause could be found intraopera-
tively, we assumed that spasticity of the radial artery
was the cause for the decreased blood flow through
the newly constructed fistula. Revision surgery was
performed with a new anastomosis 1 cm proximal to
the first anastomosis. To lower the peripheral resist-
ance, 10 mg of alprostadil (prostaglandin E1) was
injected intraarterially, and 250 mg of acetylsalicylic
acid was given intravenously. Continuous wave-
Dopplersonography confirmed low peripheral resist-
ance with continuous diastolic flow.
In addition, a catheter was inserted to block the
brachial plexus perioperatively. Postoperative treat-
ment consisted of continuous infusion of 0.2% ropi-
vacaine at a flow rate of 1–2 ml/h for 4 days. The
patient reported no pain sensations (NRS 0) on a
numerical rating scale (NRS 0, no pain; NRS 10,
maximum pain).
Biofeedback sessions of 30 min were arranged with
the patient for 12 consecutive postoperative days.
Thermal biofeedback of the hand was employed (Fig.
1, SOFTw, Insight Instruments, Wien, Austria; German
distributor: Schwa-medico, Gießen), teaching the 13EJVES Extra 9, 104–106 (2005)
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Fig. 1. Adolescent during the biofeedback session. Sensor to
acquire the skin temperature at the ring finger of the affected
limb. In the background on the left a biofeedback device and
the monitor is shown: a wide circle corresponds with
increased skin temperature at the end of the session. In the
upper right corner at the beginning of the session: narrow
circle corresponds with low skin temperature.
Biofeedback of the Hand 105year old girl to increase her finger temperature.
Quantitative flow measurements by Doppler ultra-
sound were not done due to the high variation of
values in small vessels. The young patient was seated
comfortably and relaxed on an examination couch. A
multisensor was attached to the ring finger of the
affected limb, measuring skin temperature, skin
conductivity, and heart rate. The equilibration time
to room temperature was 20 min. On the biofeedback
monitor, the temperature of the finger was depicted as
a circle that grew larger with an increase of tempera-
ture, and vice versa. Additionally, color changes of the
circle from blues (low finger temperatures) to reds
(high finger temperatures) were displayed on the
monitor. In the course of the sessions, the young
patient learned to increase the temperature of her hand
by several degrees Celsius. Fig. 2 depicts the continu-Fig. 2. Time course of skin temperature during the 10th biofee
temperature (not shown), sensor was placed on the ring fingerous increase of hand temperature starting from 25.3 8C
and increasing up to 31.4 8C within 15 min during the
10th biofeedback session. A satisfactory function of the
AVF developed without further spastic episodes. No
additional surgical interventions were necessary.
Needling of the shunt started 2 weeks postoperatively
for a period of 7months. At this time successful kidney
transplantation was performed.Discussion
By means of biofeedback, bodily functions that are
involuntarily, (e.g. skin temperature) or are difficult to
perceive, can be pointed out, either optically or
acoustically, to a subject. Patients may eventually
learn to control these functions, without technical
devices in everyday life.3 Biofeedback requires the
active participation of the patient, and since it is a
method with very little side-effects, it is especially
beneficial in the treatment of children.
As shown in the case report, vessels of children are
more are prone to spasms, due to their small lumina
and relative muscularity without sclerosis of the vessel
wall. Psycho-vegetative factors may possibly influence
blood flow through the shunt and its maturation by
reactively constricting the acral vessels. Surgical
intervention or other invasive procedures cannot
solve this problem entirely, whereas adjuvant drug
therapy (intraarterial or intravenous) only has a
limited effect over time.
The success of biofeedback methods depends on
indication, appropriate equipment, as well as highly
motivated, skilled therapists. On such grounds,
children with their natural curiosity and motivation
are suitable candidates for biofeedback methods. They
may learn to change body functions such as skin
temperature. It is important that the vascular surgeondback session after an equilibration time of 20 min to room
of the affected limb.
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achieve the overall goal of long-term patency of the
vascular shunt in children.
There are only a few studies showing any positive
effect of biofeedback methods on vascular disorders.
Biofeedback is more often used in the treatment of
headache during childhood (relaxation-, vasoconstric-
tion training).
The successful use of biofeedback in this case report
could be seen as a motivation to use this method in
similar situations. Further studies looking into bio-
feedback methods to treat vascular problems in
children and adolescents need to be carried out. The
exact effect of biofeedback on the maturation of an
AVF is difficult to measure. However, it is suspected
that a rise of skin temperature will reduce peripheral
resistance and enhance arterial flow. The blood flow
through the fistula was not measured during the 12-
day observation period, but the graph in Fig. 2,EJVES Extra Vol 9, May 2005showing the time-course of temperature changes
during the biofeedback sessions, suggests the positive
effect of this approach in our case. In combination with
an intra- or postoperative sympathicolysis this may
result in a therapeutic benefit for the patient.References
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